Screening the yeast "disruptome" for mutants affecting resistance to the immunosuppressive drug, mycophenolic acid.
The immunosuppressive drug mycophenolic acid (MPA) is a potent and specific inhibitor of IMP dehydrogenase, the first committed step of GMP synthesis. A screen for yeast genes affecting MPA sensitivity, when overexpressed, allowed us to identify two genes, IMD2 and TPO1, encoding a homologue of IMP dehydrogenase and a vacuolar pump, respectively. In parallel, 4787 yeast strains, each carrying an identified knock-out mutation, were tested for growth in the presence of MPA, allowing identification of 100 new genes affecting MPA resistance when disrupted. Disturbance of several cellular processes, such as ergosterol biosynthesis, vacuole biogenesis, or glycosylation impaired the natural capacity of yeast to resist MPA, although most of the highly sensitive mutants affected the transcription machinery (19 mutants). Expression of TPO1 and/or IMD2 was strongly affected in 16 such transcription mutants suggesting that low expression of these genes could contribute to MPA sensitivity. Interestingly, the spt3, spt8, and spt20 mutants behaved differently than other Spt-Ada-Gcn5-acetyltransferase (SAGA) mutants. Indeed, in these three mutants, as in previously characterized transcription elongation mutants, IMD2 expression was only affected in the presence of MPA, thus suggesting a possible role for some SAGA subunits in transcription elongation.